Background: Despite clear health benefits of physical activity, previous research has been limited in linking knowledge of physical activity recommendations to actual behavior. Methods: Using Expectancy Theory, we examined whether an individual's health outcome expectancies from physical activity might provide the missing link between knowledge and behavior. With data from a cross-sectional survey, we assessed differences between how much moderate physical activity people thought they needed for health benefits compared with what they thought experts recommended and the relationship of these differences to physical activity behaviors. Results: Our hypothesis that people with positive health outcome expectancies would report more minutes of physical activity than those with neutral or negative health outcome expectancies was supported for all self-reported physical activity behaviors (P < .001). Conclusions: It appears that the health outcome expectancy of needing more physical activity than recommended by experts is correlated with achieving more physical activity, regardless of type. Future research should address health outcome expectancies as a way to impact physical activity.
Daily physical activity is strongly related to improved health, including a reduction in all cause mortality. 1 Over time the amounts of daily physical activity recommended for good health have changed. The first United States (US) health recommendations for moderate physical activity were released in 1995 advising a minimum of 30 minutes of moderate leisure time physical activity on most days of the week. 2, 3 In 2002, the US Institute of Medicine (IOM) released their recommendation for weight control of 60 minutes of daily moderate physical activity, with the assertion that this included all daily activities other than sleeping and breathing. 4 Concerned experts from the American College of Sports Medicine (ACSM) felt that the public might be confused by the differing time requirements or may be discouraged by the 60 minute recommendation. 5 In 2007, the US guidelines were clarified to indicate that 30 minutes of moderate activity on 5 days each week (or 20 minutes of vigorous activity on 3 days each week) were optimal, and bouts of at least 10 minutes could be additive to meet these guidelines. 6 To attain the necessary level of physical activity, the Centers for Disease Control and Prevention (CDC) suggested the moderate and popular activity of brisk walking. 7 Health behavior guidelines, such as physical activity recommendations, are developed with the implicit theory that the release of the guidelines influences knowledge, which in turn affects behavior. 8 Various strategies have been used to inform and educate the general public about recommendations for physical activity. The US Surgeon General took the 1995 physical activity guidelines and designed a series of public health messages 3 that were further publicized by scientists and organizations. 9 This type of approach was evaluated in England by asking how many days per week and minutes per day of physical activity an adult should do. The English Department of Health conducted a 3-year mass media "Active for Life" promotional campaign around their physical activity guidelines. 10 This effort resulted in only a small (3% absolute) increase in the proportion of adults who knew the correct physical activity recommendations. 11 Many studies only measure if adults meet recommendations, rather than assessing their knowledge of current recommendations. 1, 12 In a previous US study that assessed knowledge, Morrow and associates found that although 70.4% of continental US adults knew the minimum days per week and 47.1% knew the minimum minutes per day of recommended physical activity, this knowledge was not significantly related to actual physical activity behavior. 13 Canadian studies have found that only 4-5% of adults correctly recalled physical activity recommendations, although 27-37% correctly recalled them when prompted. 8, 14 Even among health and exercise professionals, recall and use of physical activity guidelines has previously found to be questionable. 15 It appears that although some Americans may have correct knowledge of physical activity guidelines, this does not necessarily translate into physically active behaviors. Guidelines do not always explain why or how to attain the recommended amount of physical activity, 16 and have used different terminology for the same actions (eg, physical activity, exercise, calisthenics, endurance). 3 In fact, for adults at risk for overweight or obesity, at least 45-60 daily minutes of moderate physical activity are needed, and to prevent weight gain or regain, 60-90 daily minutes of at least moderate intensity physical activity are necessary. 17 Regardless of the amount of physical activity recommended by experts, it is unclear how much physical activity US adults think they personally need. What is clear is that adults who prefer and enjoy physical activity report higher physical activity levels. 17 What would be the impact if individuals believe they need more physical activity for health benefits than experts recommend?
Expectancy theory highlights the relationship between cognitive outcome expectancies and behavior. 19 Behaviors resulting from unobservable cognitive processes are assessed to understand learning. 20 Individuals' expectations for outcomes from specific behaviors help explain the behaviors, where individuals tend to complete behaviors in ways that deliver the expected effects. It does not matter whether the outcome expectations are valid, what is more important is that they exist. 20 Although knowledge of recommendations enables the behavioral capacity to perform a desired behavior, 21 an individual's outcome expectancies may have a direct effect on his or her personal beliefs and behaviors. 19 Thus, although inactive adults usually have similar beliefs about the benefits of physical activity as those who are sufficiently active, 22 their outcome expectancies may differ. Previous research has found that increasing increments in outcome expectancies increased behavioral intention. 23 Overall, outcome expectancies and physical activity behavior should be positively correlated. 20 Positive outcome expectancies for health promotion can be particularly beneficial as clear relationships exist between physical activity and improved health. Improving health is one reason for exercising 24 and helps motivate individuals' walking and physical activity behaviors. 25 Similarly, outcome expectancies of health benefits relate to exercise behavior for older adults. 26 Thus, research focusing on the outcome expectancy of health benefits should predict physical activity behavior better than those focusing only on the perceived likelihood of a behavior; however, this research is lacking. 27 Various studies have reported population levels of physical activity, but no one has previously examined the relationship between knowledge of physical activity recommendations, health outcome expectancies of physical activity, and physical activity behavior. Although the ACSM and CDC recommendations promote a specific amount of physical activity, 6 an individual's perceived optimal dose for health benefits may differ and this outcome expectancy may correlate with actual behavior. In this study we examined the perceived amount of physical activity associated with the outcome expectancy of health benefits. We explored 2 related research questions: How much moderate physical activity do people think they need for health benefits as compared with what they think experts recommend? How does this impact their physical activity behaviors? We hypothesized that people who thought they needed more moderate physical activity for health benefits than was recommended by experts would report higher physical activity levels than those who thought they needed the same amount or less than experts' recommendations.
Methods Participants
For this study, we used data from the 2007 Healthy Hawaii Initiative (HHI) cross-sectional random-digitdial telephone survey. All participants indicated verbal informed consent and all study procedures were approved by the university's institutional review board. Participants were 3607 adults across the state of Hawaii. Fifty-nine percent were married, 54.7% reported some college or graduating college, average age was 53.9 years, and 65.3% were female. Just over 36% of the participants were White, 28.5% were Asian, 17% were Native Hawaiian/part-Hawaiian, and 18.0% were of mixed ethnicity. Just over 4% of the sample had annual household incomes of less than $10,000, 5.2% reported $10,000-19,999, 16.7% reported $20,000-39,999, 18.4% reported $40,000-59,999, 36.9% reported $60,000 or more, and 18.4% did not provide income information. The overall survey response rate was 30.3% (with 92.9% of those screened completing a survey), similar to other population level random digit dial surveys.
Survey
The development, focus, and content of the annual HHI survey have previously been described. 28 Using random digit dialing procedures, the adult with the most recent birthday was asked to complete the survey, which took approximately 30 minutes. Surveys were conducted using a computer-aided telephone interview (CATI) system that controlled for skip patterns and response ranges. Survey questions covered a variety of health-related variables as well as demographics. For this study, we used a subset of the survey questions that focused on physical activity.
Rather than a 2-question item like the English Department of Health survey, 11 physical activity knowledge was assessed by a single question: According to health experts, what is the minimum amount of moderate intensity activity needed per day to gain health benefits?
To assess the health outcome expectancy for physical activity, a single item was developed for this study: "For your own personal situation, what do you think is a sufficient amount of moderate-intensity physical activity needed per day to gain health benefits?" Using reliable and validated questions from Active Australia 29 physical activity levels were assessed. Two questions were asked to determine average minutes walked per day: "Over the last week, on how many days per week do you walk for at least 10 minutes at a time? On days when you walk for at least 10 minutes, how much total time per day do you usually spend walking?" Three questions were asked to ascertain average daily moderate physical activity: "In a usual week, do you ever do moderate activities for at least 10 minutes? How many days per week do you do these moderate activities for at least 10 minutes? On days when you do moderate activities for at least 10 minutes, how much total time per day do you usually spend doing these activities?" In addition, 3 questions were asked about vigorous physical activity: "In a usual week, do you ever do vigorous activities for at least 10 minutes? How many days per week do you do these vigorous activities for at least 10 minutes? On days per week when you do vigorous activities for at least 10 minutes, how much time in total per day do you usually spend doing these activities?"
Statistical Procedures
To determine daily minutes of each type of physical activity and to normalize distribution, all data were truncated at 240 minutes, or 4 hours per day. 30 Time spent in moderate-to-vigorous physical activity was calculated as time spent in physical activities of moderate or greater intensity. We calculated descriptive statistics, including means, standard deviations, and percentages for each variable. We used chi-square and 1-way analysis of variance (ANOVA) to assess associations between demographic categories of knowledge of physical activity recommendations, health outcome expectancies for personal physical activity, physical activity behaviors, and differences between physical activity knowledge and expectancies. To address the study hypothesis, we performed 1-way ANOVAs with 3 independent variable categories: 1) people whose outcome expectancies for health benefits exceeded what they thought experts recommended (positive outcome expectancies), 2) people whose outcome expectancies for health benefits equaled what they thought experts recommended (neutral outcome expectancies), and 3) people whose outcome expectancies for health benefits were less than what they thought experts recommended (negative outcome expectancies). The dependent variables for separate ANOVAs were average daily minutes of walking, moderate physical activity, moderate-to-vigorous physical activity and vigorous physical activity.
Results
Overall, almost half (46.4%) of the sample (unprompted) thought that health experts recommended 30 daily minutes of physical activity and 13.5% thought they recommended 60 minutes. Comparisons by participant ethnicity, income, education, and body mass index (BMI) showed that the only significant difference was that a larger proportion of underweight participants (ie, BMI <18.5; 53.3% versus 43.3% for 30 minutes) thought the experts' recommendations were more than 30 minutes (data not shown). The amount of physical activity participants felt they needed per day to gain health benefits was reported as 30 minutes for 35.1%, 60 minutes for 25.6%, and more than 60 minutes per day for 13.1% of the sample. We found no differences by demographic categories, as the highest proportion of participants indicated that they felt they needed more than 30 minutes of moderate physical activity per day to gain health benefits in all groups (data not shown).
Physical activity distribution was divided by 10 minute increments up to those reporting 60 minutes or more each day. Table 1 shows the percentages of participants who reported each type of physical activity. The largest number of participants reported walking, and the fewest reported vigorous physical activity.
Of the 2983 people who answered both the recommendation knowledge and health outcome expectancies for moderate physical activity questions, 25.7% (n = 768) thought they needed more physical activity than was recommended by experts, 49.5% (n = 1477) thought they needed the same amount as recommended, and the remaining 24.7% (n = 738) thought they needed less than recommended for health benefits. These percentages were calculated based on exact values rather than the recommended 30 minutes. People who thought they needed more physical activity than recommended by experts for health benefits reported more daily minutes of walking (r = .17, P < .001), were more likely to be walking at recommended levels or more (r = .27, P < .001), and were also more likely to report daily moderate physical activity at recommended levels or more (r = .20, P < .001).
Although the knowledge and health outcome expectancy questions queried moderate physical activity, those who thought they needed more physical activity than recommended by experts for health benefits also reported more minutes of moderate-to-vigorous physical activity (r = .12, P < .001) and vigorous physical activity (r = .09, P < .001). Table 2 displays the average daily moderate physical activity levels according to the differences between recommendations and health outcome expectancies. Note that the full range for each variable was 0-240 minutes after truncation. For all physical activity categories, as the number of minutes to achieve health outcome expectancies increased, the reported daily minutes increased.
Hypothesis Test
We found statistically significant differences in our 1-way ANOVA results between independent variable categories for each type of physical activity; daily walking F(2,2913) = 60.36, P < .001; daily minutes of moderate physical activity, F(2,2165) = 25.84, P < .001; daily minutes of moderate-to-vigorous physical activity, F(2,2371) = 20.51, P < .001; and daily minutes of vigorous physical activity, F(2,1524) = 7.04, P = .001. Tukey post hoc comparisons for each analysis showed that people with positive health outcome expectancies (ie, perceived amount of necessary physical activity exceeded what they thought experts recommended) were significantly more likely to report more walking than those with neutral health outcome expectancies (ie, perceived amount of necessary physical activity equaled what they thought experts recommended) and those with negative health outcome expectancies (ie, perceived amount of necessary physical activity was less than what they thought experts recommended); P < .001 for walking, moderate, and moderate-to-vigorous physical activity, and P < .01 for vigorous physical activity.
Discussion
In this study, we examined the relationship between knowledge of moderate physical activity recommendations, health outcome expectancies for moderate physical activity, and physical activity behaviors. We found support for our hypothesis that people who thought they needed more moderate physical activity for health benefits than was recommended by experts reported more daily minutes of all self-reported physical activity behaviors than those who thought they needed the same amount or less than experts' recommendations. These differences existed irrespective of the actual number of minutes the person thought were recommended by experts. This corroborated with the study by Jones and associates 20 who found that it did not matter whether outcome expectations were valid, what was more important was that they existed. Unlike previous studies, we found a clear relationship between knowledge of physical activity and behavior when outcome expectancies of physical activity necessary for health benefits were included for each person. 13, 28 It appears that health outcome expectancies do indeed impact the relationship between knowledge and behavior for physical activity behaviors. 19 Our study also helped determine the proportion of the Hawaii population with knowledge of current recommendations for moderate physical activity. Without prompting, a larger percentage of adults in our study clearly recalled the correct physical activity recommendations than Canadian adults, although the percentage who recalled the minimum minutes per day was similar to a previous US study. 13, 14 It is unclear if prompting respondents would have resulted in even higher numbers. We found that a larger proportion of underweight participants were more likely to think experts recommendations were more than 30 minutes and most participants thought they needed more than 30 minutes of daily physical activity to gain health benefits. These differences have not been previously shown.
Another change in US physical activity recommendations has occurred since the time of this study. The most recently released physical activity guidelines indicate that at least 150 minutes of moderate physical activity per week is optimal in bouts of at least 10 minutes, with 300 minutes being classified as "highly active" for additional and more extensive health benefits. 31 It is unclear how this change to focus on weekly rather than daily minutes of physical activity will impact knowledge of physical activity guidelines. We plan to ask knowledge of both daily and weekly physical activity guidelines on future HHI surveys to track changes in this knowledge over time.
Using self-reported physical activity behavior may not have produced a clear picture of actual participant behavior. 32 Self-report measures have been found to both over-report and under-report objectively measured physical activity. Thus, future research could objectively assess physical activity behaviors for a subsample of participants to determine the reliability of self-report in this population.
Ultimately, it may be necessary to promote the idea that individuals can gain health benefits specifically by doing more physical activity than the minimum amount recommended by experts. This could help increase the number of people with positive outcome expectancies. However, at the same time, it would be important to help provide guidance and opportunities for achieving the physical activity. Future studies could examine the effect of an intervention to increase positive outcome expectancies.
